
Sealed super-precision hybrid 
angular contact ball bearings
S70 .. W series

The comprehensive assortment of SKF 
super-precision bearings is designed for 
machine tool spindles and other precision 
applications requiring superior bearing 
performance.

Sealed super-precision hybrid angular 
contact ball bearings in the S70 .. W series 
are designed for applications where high- 
speed capability, low noise level and reduced 
friction are requirements. 

A new cage has been designed which 
combines very high stability at low/medium 
speeds for reduced noise and vibration with 
the ability to accommodate very high speeds 

Benefits
•	 Accommodates high-speed (speed 

factor A = 1.6 million n ¥ dm)
•	 New cage design reduces noise and 

vibration levels especially at slow to 
medium speeds 

•	 Provides a high degree of stiffness
•	 Reduces maintenance costs incurred 

for the purchase, application and 
disposal of grease

•	 Lower operating temperature 
prolongs bearing service life

•	 Lubricated for the life of the bearing
•	 Seal virtually eliminates the ingress of 

contaminants 

(speed factor A = 1,6 million n ¥ dm). Ceramic 
balls enable this series of bearings to have a 
higher degree of rigidity allowing them to 
operate at considerably higher speeds than 
comparably sized bearings with steel balls. 
The effective sealing arrangement protects 
the bearing against contaminants that could 
otherwise negatively affect bearing service 
life and performance.

The assortment accommodates shaft 
diameters ranging from 25 to 55 mm. 

SKF super-precision angular contact ball 
bearings in the S70 .. W series are available 
as single universally matchable bearings or 

as matched sets of two bearings arranged 
back-to-back (DB) or in tandem (DT). These 
universally matchable bearings can be 
arranged in any configuration with a resulting 
preload, prior to mounting, equal to zero. 
They can also be mounted in tandem where 
they will share the spring load.
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Product features
•	 ISO dimension series 10
•	 18° (F) contact angle
•	 Precision P4 (ABEC 7) tolerance class
•	 Ball material: bearing grade silicon 

nitride Si3N4 (HC)
•	 Non-contact seal fitted on both sides 

and filled with premium grease
•	 Optimized PEEK cage design 
•	 Range: 25 to 55 mm bore
•	 Standard preload, prior to mounting, 

equal to zero

Test results
High-speed tests were conducted on belt 
driven spindles to compare sealed super-
precision hybrid angular contact ball bear-
ings in the S70 .. W series against the 
grease lubricated super-precision angular 
contact ball bearing in the high-speed E 
design. The bearings sets were arranged 
back-to-back and spring preloaded to 
200 N. 

Diagram 1 compares noise levels at 
different speeds for the following bearings:
•	 7008 CE/HCP4A (super-precision hybrid 

angular contact ball bearings high-speed 
E design, 15° contact angle)

•	 S7008 FWG/HCP4 (sealed, super-preci-
sion hybrid angular contact ball bearings 
in the new S70 .. W series, 18° contact 
angle).

Diagram 2 shows temperature rise increase 
versus speed for two sealed super-precision 
hybrid angular contact ball bearings, arranged 
back-to-back, in the new S70 .. W series 
(product designation S7008 FWG/HCP4).

Diagram 2

Temperature increase (versus speed)

Diagram 1

Noise level (dbA) comparison

Speed reduction factors for bearing sets

Number of 
bearings

Arrangement Designation 
suffix

Speed reduction 
factor

for matched sets
    

2 Back-to-back DB 0,81

2 Spring loaded 
tandem sets

DT 0,9

Sealed super-precision hybrid angular contact ball bearings in the new S70 .. W series 
(S7008 FWG/HCP4).
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Super-precision hybrid angular contact ball bearings high-speed E design  
(7008 CE/HCP4A)

The new ball/land riding cage reduces vibration and noise at slow/medium speeds compared to 
conventional high-speed designs.

Applications 
The typical applications are medium-
high volume machines such as:
•	 Woodworking machines
•	 Transfer machines
•	 Small machining centres
•	 Tool grinding machines

Speed factor A 
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Principal dimensions Basic load ratings Fatigue  
load  
limit

Attainable 
speeds

Mass Designation
dynamic static

Grease lubrication
d D B C C0 Pu

mm   kN  kN r/min kg –

Dimensions Abutment and fillet dimensions

d1 d2 D2 r1,2 r3,4 da, db Da Db ra rb
min. max. max. max. max.

mm          

d1

r1

r1

r3

r1

r4r2

r2r2

D2D d

B

d2

rb

ra

SKF Super-precision angular contact ball bearings 
d	 25 – 55 mm

25 47 12 8,19 4,05 0,173 49 000 0,068 S7005 FW/HCP4
30 55 13 9,23 5,2 0,22 41 000 0,11 S7006 FW/HCP4
35 62 14 11,4 6,55 0,275 35 000 0,14 S7007 FW/HCP4
40 68 15 12,1 7,5 0,315 31 000 0,17 S7008 FW/HCP4
45 75 16 12,7 8,5 0,355 28 000 0,23 S7009 FW/HCP4
50 80 16 15,3 10,4 0,44 26 000 0,23 S7010 FW/HCP4
55 90 18 16,5 12 0,51 22 000 0,37 S7011 FW/HCP4

31,6 29,8 41,5 0,6 0,3 28,2 43,8 44,6 0,6 0,3
38,2 36,4 48,1 1 0,6 34,6 50,4 50,8 1 0,6
43,7 41,6 54,9 1 0,6 39,6 57,4 57,8 1 0,6
49,7 47,6 60,9 1 0,6 44,6 63,4 63,8 1 0,6
55,7 53,6 66,9 1 0,6 49,6 70,4 70,8 1 0,6
60,3 57,9 72,9 1 0,6 54,6 75,4 75,8 1 0,6
67,7 65,6 80,4 1,1 0,6 61 84 85,8 1 0,6

ra

ra

DbdaDa db
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Seals Bearings and 
housings

Lubrication 
systems

Mechatronics Services

The Power of Knowledge Engineering
Combining products, people, and application- 
specific knowledge, SKF delivers innovative 
 solutions to equipment manufacturers and pro-
duction facilities in every major industry world-
wide. Having expert ise in multiple competence 
 areas supports SKF Life Cycle  Management, a 
proven approach to improv ing equipment reliabil-
ity, optimizing operational and  energy efficiency 
and reducing total cost of ownership.

These competence areas include bearings and 
units, seals, lubrication systems,  mecha tronics, 
and a wide range of services, from 3-D computer 
modelling to cloud-based condition monitoring 
and asset management services.

SKF’s global footprint provides SKF customers 
with uniform quality standards and  worldwide 
product availability. Our local presence provides 
direct access to the experience, knowledge and 
 ingenuity of SKF people.

SKF BeyondZero is more than our climate strategy 
for a sustainable environment: it is our mantra; a 
way of thinking, innovating and acting.

For us, SKF BeyondZero means that we will 
 reduce the negative environmental impact from 
our own operations and at the same time,  increase 
the positive environmental  contri bution by  offering 

our customers the SKF BeyondZero  portfolio of 
products and  services with enhanced envir on-
mental performance characteristics.

For inclusion in the SKF BeyondZero portfolio, 
a product, service or solution must deliver signifi-
cant environmental benefits without serious 
envir onmental trade-offs.

Designation system

Examples: Single, universally matchable bearing – S7008 FWG/HCP4
Matched bearing set – S7008 FW/HCP4DB

Prefix

S Sealed bearing

Bearing series

70 Angular contact ball bearing in accordance with ISO dimension series 10

Bearing size

05 (x5) 25 mm bore diameter
to
11 (x5) 55 mm bore diameter

Internal design

FW 18° contact angle, W design

Single bearing – execution and preload

G Single, universally matchable, standard preload (= zero preload, no designation suffix)

Cage

– Glass fibre reinforced PEEK, ball/ring riding (no designation suffix)

Ball material

HC Bearing grade silicon nitride Si3N4 (hybrid bearing)

Accuracy

P4 Dimensional and running accuracy in accordance with ISO tolerance class 4

Bearing set arrangement

DB Set of two bearings arranged back-to-back <>
DT Set of two bearings arranged in tandem <<

Bearing set – preload

– Standard preload (= zero preload, no designation suffix)

S 70 08 FW G / HC P4
S 70 08 FW       / HC P4 DB    

skf.com
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